
(12) United States Patent 

US007222046B2 

(10) Patent N0.: US 7,222,046 B2 
Fischer et al. (45) Date of Patent: May 22, 2007 

(54) DEVICE AND METHOD FOR 6,034,597 A 3/2000 Normann et a1. ......... .. 340/447 
ASCERTAINING THE WHEEL POSITION OF 6,112,585 A 9/2000 Schrottle et a1. . . . . . . . . . .. 73/146 

WHEELS ON A WHEELED VEHICLE 6,700,480 B2 3/2004 Moore ...................... .. 340/445 
7,148,793 B2* 12/2006 Lin .......................... .. 340/442 

(75) Inventors; Martin Fischer, Bad goden (DE); 2003/0107481 Al* 6/2003 Sawafuji ......... .. .. 340/442 
Manfred Framer’ Mflhjhausen (DE); 2004/0055370 A1 3/2004 Normann et a1. . 73/146 
Franz Hillenmayer Burglengenfeld 2004/0172179 A1 * 9/2004 Miwa .. . 701/29 

(DE). Matthias Ml-i’nch Obemaubhng 2004/0193341 A1 * 9/2004 Katou . 701/29 
Martin Prenning’er Regensburg 2005/0258951 A1* 11/2005 Lin ...... .. 340/447 

(DE)? Dieter Wagner Laéber (DE), 2006/0055524 Al* 3/2006 Okubo ..................... .. 340/445 

Gero Wuttke, Schierling (DE) 
FOREIGN PATENT DOCUMENTS 

(73) Assignee: Siemens Aktiengesellschaft, Munich 
(DE) DE 196 31 783 A1 3/1998 

DE 197 20 123 C2 7/1998 

( * ) Notice: Subject to any disclaimer, the term of this DE 100 14 949 A1 10/2001 
patent is extended or adjusted under 35 DE 103 17 331 A1 11/2003 
U‘SC' 154(1)) by 0 days‘ DE 10 2004 018 827 * 11/2005 

EP 0 763 437 B1 3/1997 

(21) Appl. N0.: 11/109,511 W0 WO 98/31901 7/1998 

Apr. 19, * Cited examiner 

(65) Prior Publication Data Primary ExamineriMichael Nghiem 
(74) Attorney, Agent, or FirmiLaurence A. Greenberg; 

US 2005/0234677 A1 Oct. 20, 2005 Werner H‘ Sterner; Ralph E‘ Locher 

(30) Foreign Application Priority Data (57) ABSTRACT 
Apr. 19, 2004 (DE) .................... .. 10 2004 018 827 

Devices and methods are used for ascertainin Wheel 051 (51) Int. Cl. g P 
G06F 15/00 (2006 01) tions of Wheels on a Wheeled vehicle. Separate Wheel units 

(52) U 5 Cl ' 702/150 are connected to each other via a vehicle bus and via an 
(58) Fi'el'd 0} """"""""" " 7 0 2 / 9 4 additional supply lead, so that for the purposes of learning 

"""""""" " ’ the separate Wheel units, the separate Wheel units are con 

S 1, _ ?l f 1 702/95’1151?’ 188’ 189 nected to the supply lead successively in a predetermined 
ee app lcanon e or Comp ete Seam lstory' sequence and provided With a new, individual identity code, 

(56) References Cited or subjected to a wheel-unit-speci?c dc voltage potential as 
an identity code by using at least one additional connection. 

U.S. PATENT DOCUMENTS 

5,880,363 A 3/1999 Meyer et a1. ............ .. 73/1465 17 Claims, 3 Drawing Sheets 

8L2 VSLZ 1 

5 (a 

a \y\ E2 
VL/" 1 ) 4"“ S2 

\vR 
B11’ 

VSU "* El 2 ~VSL3 
_ _ 1I 1513 

HL S4 \4. ( _/HR 
3‘ ~ 53 

E4 / __:\ E3 

/ 
BL4 VSL4 



U.S. Patent May 22, 2007 Sheet 1 0f 3 US 7,222,046 B2 

FIG 1 

8L2 VSL2 1 
5 

E1 1" '6 
E2 

s1 82 
VL 

VR 

8L1 

vsu VSL3 

8L3 

HL HR 
s4 

53 

E4 E3 

BL4 VSL4 



U.S. Patent May 22, 2007 Sheet 2 0f 3 US 7,222,046 B2 

FIG 2 

BL2 VSLZ 1 

E1 E2 

vL VR 

8L1 
vsu 
S2 
S1 
S4 3 
S3 8L3 

VSL4 

HL 

E4 

HR 

E3 

BL4 VSL3 





US 7,222,046 B2 
1 

DEVICE AND METHOD FOR 
ASCERTAINING THE WHEEL POSITION OF 

WHEELS ON A WHEELED VEHICLE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to devices and methods for 
ascertaining the Wheel position of Wheels on a Wheeled 
vehicle. 

Although applicable to any desired Wheeled vehicles 
displaying one or more Wheels, the present invention and 
also the problem on Which it is based are explained in detail 
With reference to a passenger motor vehicle. 

The correct setting of the air pressure of motor vehicle 
Wheels is important With regard to various aspects. On the 
one hand, an excessively high or excessively loW air pres 
sure leads to increased tire Wear so that the motor vehicle 
tires have to be replaced prematurely, thereby giving rise to 
unnecessary costs. On the other hand, an excessively loW air 
pressure in particular brings With it a considerable safety risk 
since it causes increased rolling activity of the tire Walls, 
leading to an increase in the temperature of the motor 
vehicle tire. The strength of the tire Walls decreases mark 
edly as a consequence, Which can lead to the “bursting” of 
the motor vehicle tire and therefore severe tra?ic accidents 
particularly at high speeds. 

Accordingly, the tire pressure of motor vehicles has to be 
checked regularly for safety reasons, although this is some 
thing, Which is frequently omitted. Modern motor vehicles 
have tire pressure monitoring devices for this reason 
amongst other things, Which measure the tire pressure auto 
matically, and Which identify at least a critical divergence 
from a target value for the internal tire pressure and display 
it to the motor vehicle driver. This therefore makes a manual 
check unnecessary. 

For this purpose, each Wheel typically has an electronic 
Wheel unit, Which picks up the tire pressure of a respectively 
assigned Wheel and sends the information to an evaluation 
unit of the motor vehicle. An electronic Wheel unit can be 
understood to mean any facility, Which ascertains informa 
tion from Which the fault conditions possibly occurring at 
the Wheel can be detected. The term “fault condition” must 
be interpreted broadly in the present context and embraces 
all conditions, properties and information for a respective 
Wheel, Which are regarded as being Worth detecting. 

In addition to the actual detection of a fault condition, it 
is desirable in the case of methods and facilities of this type 
that the Wheel position of the separate Wheels is also 
transferred together With a respective fault condition so that 
the motor vehicle user can assign the fault condition to a 
speci?c Wheel position. 
An individual code, Which is characteristic for the tire is 

therefore usually also transmitted together With the tire 
condition data. The code is stored in the electronics unit of 
each tire for example. The tire condition data received from 
the vehicle-side Wheel units is fed into a vehicle-side central 
evaluation unit, by Which each signal is then analyZed and 
the measured condition data compared With approved ref 
erence values. In the case of divergence from the reference 
values, a display is activated Which displays to the motor 
vehicle user that he should initiate suitable measures, such 
as changing or pumping up a tire. For the purposes of 
certainty, a plurality of measurements can also be taken and 
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2 
a mean or time-dependent value ascertained from them, 
Which is then compared With the reference value, Which can 
similarly change over time. 
The present invention is therefore based in general terms 

on the folloWing problem. In order for the central evaluation 
unit to identify precisely Which tire the condition data is 
being reported from, the central evaluation unit has to be 
informed at least once before or during the journey Which 
sensor and therefore Which code is assigned to Which Wheel 
position. In the case of permanent assignment of the tire 
electronics units to speci?c Wheel positions, the tire condi 
tion data becomes unusable as soon as the tires are sWapped 
around or a tire is replaced by a spare tire. In this respect, a 
spatial position on the motor vehicle Would have to be neWly 
assigned to each tire electronics unit once again manually 
folloWing each tire change. It is therefore desirable to 
ascertain the Wheel position (such as front left FL, front right 
FR, rear right RR or rear left RL) of the separate Wheels in 
addition to the actual detection of a fault condition, so that 
in the case of a fault condition occurring, this can be 
displayed together With the respective Wheel position. 

With regard to determining the Wheel positions, Which is 
frequently also designated as localiZation in the relevant 
literature, a large number of different methods are knoWn, a 
feW of Which are brie?y explained in the folloWing. 
A tire pressure monitoring device is described in German 

Patent DE 197 20 123 C2 in Which a receiving antenna 
assigned for this purpose is provided in the area of each 
Wheel to be monitored, With Which the signals sent out by the 
electronic Wheel unit can be received. Admittedly, the 
receiving antenna also receives signals from electronic 
Wheel units of neighboring Wheels. For the purposes of 
differentiating the Wheel position of the separate Wheels, it 
is assumed here that a signal sent out and received from an 
immediately neighboring Wheel unit displays a higher signal 
level than a signal that is received by an electronic facility 
arranged at a greater distance. This knoWn system is also 
extraordinarily hardWare/softWare-intensive since in par 
ticular a dedicated antenna has to be provided for each 
electronic facility. 

In a further knoWn method of the type for determining the 
Wheel position, each electronic Wheel unit sends the corre 
sponding information to the central evaluation unit by using 
high-frequency signals. Analysis of the ?eld strength of the 
received signals then enables this signal to be assigned to a 
Wheel position. 
The problem With this ?eld-strength-dependent determi 

nation of the Wheel position consists in the fact that the 
received ?eld strength (RSSIIReceiVed Signal Strength 
Indicator) is dependent on the most diverse parameters, such 
as the sensitivity of the receiver, the output poWer of the 
electronic facility, the type of Wheel rim, the moment of 
torsion of the Wheel, re?ections in the sinusoidal high 
frequency signal, environmental parameters, etc. 

Alongside the parameters, the received ?eld strength is 
very strongly dependent on the respective Wheel angle of the 
sending antenna during the transmission. The reason for this 
is that the sending antenna is an integral part of the Wheel 
and therefore rotates together With the corresponding Wheel, 
With the result that the data signals sent are dependent on 
rotational effects. The Wheel angle especially leads to con 
siderable ?uctuations in the ?eld strength. 

Moreover, the left/right localiZation issue has been solved 
by using acceleration sensors in the past, European patent EP 
1 003 647 B1 (corresponding to Us. Pat. No. 6,556,502 B1) 
discloses a device in Which the sign of the acceleration 
measured in the Wheel speci?es the vehicle side. 
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A disadvantage of the method relates to the need for a 
separate acceleration sensor. 
A further approach uses analysis of the ?eld strength of 

the radio telegram, Which is received by the vehicle. Euro 
pean patent EP 0 763 437 B1 discloses a system in Which the 
?eld strength of a radio telegram is analyZed by using four 
antennas respectively mounted in the vicinity of a Wheel. 
The installation site of the antenna With the highest mea 
sured ?eld strength then identi?es the Wheel of origin of the 
telegram. 
A disadvantage of the method relates to the fact that a 

major effort is needed for the antenna installation. 
Furthermore, so-called trigger antennas can be used. U.S. 

Pat. No. 5,880,363 describes a system in Which precisely 
one Wheel electronics unit is activated for the purposes of 
transmitting a data telegram With a special identi?cation 
signal by using a long-Wave signal. The identi?cation codes 
of the assigned Wheel electronics units are captured by 
cyclical activation of all the Wheel positions. 
A disadvantage of this method lies in the need for addi 

tional long-Wave antennas on the vehicle side and additional 
long-Wave receiver units on the Wheel side. 

According to a further approach in the state of the art, 
Wheel units of tire air-pressure monitoring systems of the 
?rst generation inform the motor vehicle of their identity by 
Way of so-called identi?cation numbers or identi?cation 
codes. The radio signals, Which are sent out by the tire 
electronics units contain, for example, tire information refer 
ring to pressure, temperature and identi?cation code. 
A disadvantage With this approach, hoWever, has turned 

out to be the fact that a central evaluation unit of a vehicle 
can capture the identi?cation codes of neighboring vehicles 
due to the high range of the radio signals, thereby leading to 
incorrect tire information. To prevent incorrect information 
of this kind, the motor vehicle therefore has to be familiar 
iZed With the Wheel electronics units mounted on the vehicle 
tire ?rst in an initialization stage, to be able to establish 
unambiguously later Whether a received radio signal has 
been sent from one of the vehicle’s oWn Wheel electronics 
units or a Wheel electronics unit of a neighboring motor 
vehicle. By Way of disadvantage, the identi?cation codes 
therefore have to be stored in the central evaluation unit of 
the motor vehicle ?rst, Where the send signals captured 
folloWing the initialiZation are checked for their authenticity 
by comparing the identi?cation codes With the identi?cation 
codes stored in the initialiZation phase. If they match, then 
the captured pressure and temperature values, for example, 
are those for the tires located on the motor vehicle. Addi 
tional external signals can also be captured in the familiar 
iZation or initialiZation phase, hoWever, so that an initial 
iZation With incorrect identi?cation codes or no initialiZation 
at all is carried out. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
device and a method for ascertaining the Wheel position of 
Wheels on a Wheeled vehicle Which overcomes the above 
mentioned disadvantages of the prior art devices and meth 
ods of this general type, Which ascertains Wheel position of 
Wheels on a motor vehicle and Which is simpler, more 
reliable and more cost-effective. 

The idea underlying the invention relates to the fact that 
the motor-vehicle-side Wheel units are connected to each 
other via a motor vehicle bus and via an additional supply 
lead. A central evaluation unit connects the separate Wheel 
units successively to an additional supply lead for an energy 
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4 
supply in a de?ned sequence and neWly assigns a predeter 
mined or individual identity code to the respectively con 
nected Wheel unit. The separate Wheel units of the motor 
vehicle are therefore successively neWly learned and pro 
vided respectively With an individual identity code, for 
example in an initialization operation of the motor vehicle. 
It can therefore be simply ensured that the currently received 
Wheel condition variables can be assigned to a precisely 
de?ned Wheel position. 

According to a further aspect of the invention, the sepa 
rate Wheel units of the motor vehicle are connected to each 
other via a motor vehicle bus and an additional supply lead, 
Where each Wheel unit displays one additional connection at 
least for applying a Wheel-unit-speci?c dc voltage potential 
to the one connection at least as an identity code. 

It is therefore similarly simply ensured that each Wheel 
unit autonomously identi?es, for example in each initialiZa 
tion of the motor vehicle, Which position the assigned Wheel 
on the motor vehicle is attached at, and can inform the 
central evaluation unit of this correspondingly. 
The invention therefore has the advantage With respect to 

the approaches according to the state of the art that only 
minor modi?cations to existing components are needed for 
the realiZation of the method according to the invention and 
the device according to the invention. Simple and cost 
elfective ascertainment of the Wheel position of Wheels is 
therefore produced, so that even in the event of a change of 
Wheel and/ or tire, the Wheel condition variables supplied by 
a Wheel unit can be reliably assigned by the central evalu 
ation unit to a speci?c Wheel position. 

According to a preferred development, the separate Wheel 
units are disposed connected one after the other in the supply 
lead system. The series connection enables the central 
evaluation unit to connect one Wheel unit after the other to 
the supply lead system and supply it With energy. An 
addressable sWitch is preferably assigned respectively to 
each Wheel unit in the predetermined sequence for connec 
tion of the further Wheel unit to the supply lead system. By 
Way of advantage, each sWitch can be addressed by the 
preceding Wheel unit and/or the central evaluation unit. It is 
therefore ensured that the predetermined sequence is simply 
observed and the respectively neWly connected Wheel units 
are provided With the neW predetermined identity code by 
the central evaluation unit. 

According to a further preferred embodiment, the separate 
Wheel units can be connected to the supply lead system in 
parallel. By Way of advantage, the separate Wheel units can 
respectively be connected and disconnected by the central 
evaluation unit, for example, to and from the supply lead 
systems via a sWitch. In this respect, separate Wheel units or 
groups of Wheel units can be connected or disconnected to 
or from the supply lead system depending on the application 
requirement. 

According to a further preferred development, in the event 
that each Wheel unit has one additional connection at least 
for applying a Wheel-unit-speci?c dc voltage potential as an 
identity code, the one additional connection at least can be 
connected to a lead of the motor vehicle bus, a lead of the 
supply battery, a ground lead or no lead at all as an identity 
code. A number of additional connections is preferably 
matched to the number of Wheel units to be assigned an 
identity code. If four Wheel units are provided on the motor 
vehicle, for example, then one additional connection each at 
each Wheel unit is sufficient. Applying the additional con 
nection to one of the four aforesaid leads and/or no lead at 
all enables four differing dc voltage potentials to be applied 
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to the four Wheel units. The additional connection therefore 
serves as coding for Which Wheel position the respective 
Wheel unit is located at. 

According to a further preferred embodiment, the supply 
lead system has a battery, in particular a 12 V, 24 V or 42 V 
battery, for the local energy supply, Which can be connected 
to the central evaluation unit or is integrated in same. 
HoWever, any desired other battery, such as a 3 V, 5 V, etc. 
battery, can also be used as the local energy supply. The tire 
monitoring data preferably includes tire pressure, tire tem 
perature, a noise pro?le, vibration behavior or similar for the 
respective Wheel. 

In particular, the motor-vehicle-side Wheel units are 
respectively attached in the area of an assigned Wheel box of 
the Wheeled vehicle, so that the monitoring data picked up 
by the Wheel-side tire electronics units can be simply 
transmitted to the motor-vehicle-side Wheel units, for 
example by using a transponder system. 

The motor vehicle bus is preferably realiZed as a LIN bus, 
K-LINE bus, MOST bus or CAN bus. Other bus systems are 
of course also conceivable. 

According to a further embodiment, the central evaluation 
unit can be connected to an optical and/or acoustic display 
facility, Which displays to the motor vehicle user Which 
Wheel position the received monitoring data must be 
assigned to. The motor vehicle user is therefore Well 
informed about Which of the Wheels should possibly be 
replaced or repaired in the case of any fault condition. 

In order to provide an energy-saving system, only the 
Wheel unit that is currently to carry out a measurement 
and/or the forWarding of tire condition data is preferably 
connected to the supply lead system. A large time interval 
betWeen the separate connections to the supply lead system 
is suf?cient initially for example, Where the time interval can 
be increased by the central evaluation unit as a function of 
the monitoring data captured. This is advantageous in the 
case of divergences of the measured data from stored 
reference values, for example, in order to be able to react 
appropriately in the shortest possible time Where relevant. 

Other features Which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a device and a method for ascertaining the 
Wheel position of Wheels on a Wheeled vehicle, it is never 
theless not intended to be limited to the details shoWn, since 
various modi?cations and structural changes may be made 
therein Without departing from the spirit of the invention and 
Within the scope and range of equivalents of the claims. 

The construction and method of operation of the inven 
tion, hoWever, together With additional objects and advan 
tages thereof Will be best understood from the folloWing 
description of speci?c embodiments When read in connec 
tion With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a ?rst exemplary 
embodiment of device for ascertaining a Wheel position of 
Wheels on a motor vehicle according to the invention; 

FIG. 2 is a schematic illustration of a second exemplary 
embodiment of the device according to the invention accord 
ing; and 

FIG. 3 is a schematic illustration of a third exemplary 
embodiment of the device according to the invention. 
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6 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In all the ?gures of the draWing, sub-features and integral 
parts that correspond to one another bear the same reference 
symbol in each case. Referring noW to the ?gures of the 
draWing in detail and ?rst, particularly, to FIG. 1 thereof, 
there is shoWn a schematic illustration of a device for 
ascertaining a Wheel position of Wheels on a motor vehicle 
1 according to a ?rst exemplary embodiment of the present 
invention. A method for ascertaining the Wheel position of 
Wheels on the motor vehicle 1 according to an exemplary 
embodiment of the present invention is explained in detail 
With reference to FIG. 1. 

As is illustrated in FIG. 1, the motor vehicle 1 has four 
Wheel units for example, speci?cally a ?rst Wheel unit E1, a 
second Wheel unit E2, a third Wheel unit E3 and a fourth 
Wheel unit E4. The separate Wheel units E1, E2, E3, E4 are 
preferably attached respectively on the motor vehicle side in 
an area of a non-illustrated assigned Wheel box of the motor 
vehicle 1. The Wheel units E1, E2, E3, E4 are coupled to an 
assigned electronics unit 6 of a Wheel 5 provided in the 
respective Wheel box via a suitable data link. The Wheel 
condition variables, Which are picked up by the correspond 
ing Wheel-side electronics unit 6 are therefore transmitted to 
the assigned Wheel unit E1, E2, E3 or E4 by the Wheel-side 
electronics unit 6. 

The Wheel units E1, E2, E3, E4 are connected for signal 
ing purposes in series to each other and to a central evalu 
ation unit 2 via a bus system, such as a LIN bus or a CAN 
bus, as is shoWn in FIG. 1. 

Reference should be made at this point to the fact that 
according to the present exemplary embodiment, elements 
and components Which are assigned to the Wheel position 
front left FL are provided With a symbol suf?x “1”, elements 
and components Which are assigned to the Wheel position 
front right FR are provided With a symbol suf?x “2”, 
elements and components Which are assigned to the Wheel 
position rear right RR are provided With a symbol suf?x “3” 
and elements and components Which are assigned to the 
Wheel position rear left RL are provided With a symbol suf?x 
“4”. The Wheel unit E1 therefore designates the Wheel unit 
disposed at front left for example, the Wheel unit E2 the 
Wheel unit disposed at front right, etc. 

It can be seen from FIG. 1 moreover that according to the 
present exemplary embodiment, the Wheel unit E1 is con 
nected to the central evaluation unit 2 via the bus lead BL1. 
The Wheel unit E1 is in turn connected to the Wheel unit E2 
via the bus lead BL2. The Wheel unit E2 is connected to the 
Wheel unit E3 via the bus lead BL3, and ?nally the Wheel 
unit E3 is in turn connected to the Wheel unit E4 via a bus 
lead BL4, With the result that the separate Wheel units E1, 
E2, E3, E4 are connected for signaling purposes in series to 
each other via the bus leads BL1, BL2, BL3, BL4. 
As can be seen moreover in FIG. 1, the system preferably 

displays an additional supply lead system, Where the Wheel 
unit E1 is connected to an energy supply source 3 via a 
supply lead VSL1. The energy supply source 3 can be 
realiZed as an automobile battery With a 12 V voltage, for 
example, Which forms an integral part of the central evalu 
ation unit 2 or can be connected to the central evaluation unit 
2. 

Moreover, a sWitch S1 is preferably assigned to the Wheel 
unit E1 at front left FL, Which connects the energy supply 
source 3 electrically to the Wheel unit E1 in the closed 
condition. The separate sWitches S1, S2, S3, S4 are prefer 
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ably addressable by using the central evaluation unit 2 or the 
respectively preceding Wheel unit. 

The Wheel unit E1 can be electrically connected to the 
electronic Wheel unit E2 via a supply lead VSL2 and an 
assigned sWitch S2. The Wheel unit E2 in turn can be 
connected to the Wheel unit E3 via an electrical supply lead 
VSL3 via a sWitch S3. The Wheel unit E3 ?nally can be 
electrically connected to the Wheel unit E4 via the supply 
lead VSL4 by using a sWitch S4. 

The Wheel units E1, E2, E3, E4 can therefore be electri 
cally connected in series to each other via the respectively 
assigned sWitches S1, S2, S3, S4, Where the central evalu 
ation unit 2 can connect or disconnect the separate Wheel 
units E1, E2, E3, E4 in a predetermined sequence, speci? 
cally in the serial sequence of their connections to each 
other, to the energy supply source 3 by closing the separate 
sWitches S1, S2, S3, S4. 
The central evaluation unit 2 can therefore neWly learn the 

separate Wheel units via the motor vehicle bus and the 
supply lead system, in the case of each neW startup or each 
initialiZation of the motor vehicle for example, in such a Way 
that a precisely de?ned Wheel position FL, FR, RR, RL is 
assigned to each Wheel unit E1, E2, E3, E4. This is explained 
in detail in the folloWing. 

For example, the central evaluation unit 2 only connects 
the electronic Wheel unit E1 at the Wheel position FL to the 
energy supply source 3 via the supply lead VSL1 by closing 
the sWitch S1 in the case of a neW startup of the motor 
vehicle 1, Where the sWitch S1 is automatically closed 
folloWing the ignition event of the motor vehicle for 
example. This makes a poWer supply available to the Wheel 
unit E1 at the Wheel position FL. 

The central evaluation unit 2 transfers the general identity 
code 0000, for example, to the connected Wheel unit E1, 
folloWing Which the Wheel unit E1 sends a reply signal back 
to the central evaluation unit 2 via the motor vehicle bus. 
Following this, the central evaluation unit 2 issues a neW, 
individual identity code to the Wheel unit E1, such as the 
identity code FL, Which designates the Wheel position front 
left. 

The identity code signals or the addressing and reply 
signals are preferably sent via the bus leads BL1, BL2, BL3 
and BL4 of the motor vehicle bus system. 

Then the sWitch S2 is closed for connection of the Wheel 
unit E2 to the supply lead system via the supply lead VSL2. 
Such addressing of the sWitch S2 can similarly be effected 
by the central evaluation unit 2 or by the already addressed 
Wheel unit E1, for example, as already explained above. This 
connects the neWly connected Wheel unit E2 to the energy 
supply source 3. The central evaluation unit 2 addresses the 
neWly connected Wheel unit E2 in turn With the general 
identity code 0000 for example. The neWly connected Wheel 
unit E2 sends a reply signal back via the motor vehicle bus, 
folloWing Which the central evaluation unit 2 assigns a neW, 
individual identity code, such as PR, to the neWly connected 
Wheel unit E2 via the motor vehicle bus Which characterizes 
the Wheel position front right. 

FolloWing this, the sWitch S3 is closed by the central 
evaluation unit 2 or the already connected Wheel unit E2 for 
example, so that the Wheel unit E3 is connected to the energy 
supply source 3 via the supply lead VSL3. The central 
evaluation unit 2 can therefore in turn address the neWly 
connected Wheel unit E3 via the motor vehicle bus With the 
general identity code 0000 and folloWing a reply signal from 
the neWly connected Wheel unit E3, assign a neW, individual 
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8 
identity code, such as RR, via the motor vehicle bus. In this 
respect, the identity code RR designates the Wheel position 
rear right. 

Finally, the sWitch S4 is closed by the central evaluation 
unit 2 or the already connected Wheel unit E3 for example, 
so that the Wheel unit E4 is connected to the energy supply 
source 3 for an energy supply for same. The Wheel unit E4 
receives in turn, for example, a trigger signal from the 
central evaluation unit 2 With the general identity code 0000, 
folloWing Which the neWly connected Wheel unit E4 sends a 
reply signal to the central evaluation unit 2 via the motor 
vehicle bus. 

FolloWing this, the central evaluation unit 2 assigns via 
the motor vehicle bus system a neW, individual identity 
code, such as RL, to the neWly connected Wheel unit E4 via 
the motor vehicle bus, Which labels the Wheel position as 
rear left. 

More than four Wheel units can be provided on the motor 
vehicle, of course, Where according to the principle 
explained above, the separate Wheel units are connected one 
after the other in series and connected to the supply lead 
system successively in a predetermined sequence and pro 
vided With a neW, individual identity code in such a Way that 
an unambiguous assignment of the separate Wheel units to a 
speci?c Wheel position is effected. 
The neW “learning” of the separate Wheel units therefore 

produces a simple device and a simple method With Which 
use can be made of existing components Without major 
modi?cations and the ascertainment of the Wheel position of 
Wheels on the motor vehicle 1 is simply ensured. 
An almost simultaneous connection of the separate Wheel 

units to the energy supply system is preferably effected in 
the case of each neW startup of the motor vehicle, i.e. they 
are located in the same protocol frame and can be fully 
connected and provided With a neW identity code in a time 
interval in the millisecond range for example. 
The separate neW, individual identity codes can be stored 

in an additional memory facility 4 for example, Which is an 
integral part of the central evaluation unit 2 or can be 
connected to same. 

FIG. 2 illustrates a schematic vieW of the device for 
ascertaining the Wheel position FL, FR, RR, RL of Wheels on 
a motor vehicle 1 according to a second exemplary embodi 
ment of the invention, Where a method for ascertaining the 
Wheel position FL, FR, RR, RL of Wheels on a motor vehicle 
1 according to a further exemplary embodiment of the 
present invention is explained in detail by reference to FIG. 
2. 
As can be seen in FIG. 2, the four Wheel units E1, E2, E3, 

E4 are again provided according to the present exemplary 
embodiment, Which are assigned respectively to the Wheel 
positions front left FL, front right FR, rear right RR and rear 
left RL. Like in the ?rst exemplary embodiment, the sepa 
rate Wheel units E1, E2, E3, E4 are connected for signaling 
purposes to each other via the bus leads BL1, BL2, BL3 and 
BL4 together With a central control and evaluation unit 2. 

Additionally, the separate Wheel units E1, E2, E3, E4 can 
be connected respectively via a supply lead VSL1, VSL2, 
VSL3, VSL4, and via respectively assigned sWitches S1, S2, 
S3, S4, to the energy supply source 3, such as a 12 V battery 
3 or a supply lead system. 

According to the present exemplary embodiment, local 
iZation of the separate Wheel units E1, E2, E3, E4 is effected 
by the fact that the separate supply leads VSL1, VSL2, 
VSL3, VSL4 can be connected and disconnected separately 
for each Wheel unit or in groups centrally in the control unit 
or the evaluation unit 3. This is particularly advantageous 
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from the energy point of vieW since use is only made of the 
energy supply source 3 if a requirement for the assignment 
of a neW identity code or the forwarding of measured 
monitoring data by the corresponding Wheel unit is currently 
desired. 
A possible example of a learning procedure is reproduced 

by Way of example in the folloWing. 
For example, only the ?rst Wheel unit E1 at the Wheel 

position FL is fed With energy by closing the sWitch Si by 
using the central control unit 2. Like in the ?rst exemplary 
embodiment, this can preferably be affected in the case of 
each neW startup or each initialiZation of the motor vehicle 
1. The central evaluation unit 2 addresses the Wheel unit E1 
With the general identity code, such as 0000, folloWing 
Which, like in the ?rst exemplary embodiment, the con 
nected Wheel unit E1 sends a reply signal back to the central 
evaluation unit 2 via the motor vehicle bus system. FolloW 
ing this, the central evaluation unit 2 assigns a neW, indi 
vidual identity code, such as FL, to the connected Wheel unit 
E1 via the motor vehicle bus system or the bus lead BLl. 
This makes it possible for the central evaluation unit 2 to 
identify unambiguously that the monitoring data received 
from the Wheel unit E1 must be assigned to the tire Which is 
located at the Wheel position FL, i.e. front left. 

The separate neW, individual identity codes can again be 
stored in the memory facility 4 for example, Which is an 
integral part of the central evaluation unit 2 or can be 
connected to same. 

Following the opening of the sWitch S1 and the discon 
nection of the Wheel unit E1, a further Wheel unit, such as the 
Wheel unit E2, can be connected via the supply lead VSL2 
to the supply lead system by closing the sWitch S2. Then, in 
like manner, a neW identity code, such as PR, for designation 
of the Wheel position front right, is assigned to the Wheel unit 
E2. 

This procedure is performed With all the Wheel units 
provided on the motor vehicle system, Where the Wheel units 
can be connected and disconnected separately or in groups 
to the central supply lead system by closing the correspond 
ingly assigned sWitches. A separate connection and discon 
nection is advantageous for energy reasons, since the energy 
of the battery 3 serving as a supply source, for example, is 
limited. 
By Way of advantage, the separate Wheel units E1, E2, E3, 

E4 are connected to the battery 3 separately and successively 
and in a predetermined sequence, in order to send the 
received monitoring data of the respectively assigned Wheels 
to the central evaluation unit 2 via the bus system. In this 
respect, the time interval betWeen the separate connections 
or interrogations can be set by the central analysis unit 2 as 
a function of the monitoring data already captured and 
analyZed. If an increased divergence of the measured data, 
for example, is detected from reference values stored in the 
memory facility 4 in advance, for example, then the time 
interval betWeen the separate interrogations can be short 
ened, so that a relevant malfunction of a tire is displayed to 
the motor vehicle user Without a major time delay. 

Only the Wheel unit, Which is currently to carry out the 
measurement or send the measured monitoring data to the 
central evaluation unit 2 is addressed for example. Once 
assigned to the Wheel units, the individual identity codes are 
preferably stored and maintained in the memory facility 4, 
as already explained above. 

FIG. 3 illustrates a schematic vieW of a device for 
ascertaining the Wheel position of Wheels according to a 
third exemplary embodiment of the present invention. As 
can be seen in FIG. 3, the four Wheel units E1, E2, E3, E4 
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10 
are again provided on the motor vehicle for example, Which 
are again connected to each other via a motor vehicle bus, 
such as a LIN bus or a CAN bus. 

In contrast to the ?rst and second exemplary embodi 
ments, one additional connection or pin P1, P2, P3, P4 in a 
plug connection of the separate Wheel units E1, E2, E3, E4 
is provided as coding for the separate Wheel units E1, E2, 
E3, E4 according to this exemplary embodiment. 
The additional connection P1 of the Wheel unit E1 is 

connected to the lead for the motor vehicle bus system for 
example, as shoWn in FIG. 3. The additional connection P2 
of the Wheel unit E2 is electrically connected to the supply 
lead system for example, the additional connection P3 of the 
Wheel unit E3 is connected to a ground lead for example, and 
the additional connection P4 of the Wheel unit E4 is left 
vacant for example. Therefore a Wheel-unit-speci?c dc volt 
age potential is applied to each additional connection P1, P2, 
P3, P4 as an identity code. A layout according to the above 
exemplary embodiment results in the voltage of the motor 
vehicle bus lead, in the mV range for example, being applied 
at the additional connection P1, the voltage of the energy 
supply source 3, 12 V for example, being applied at the 
additional connection P2, a ground potential of 0 V being 
applied at the additional connection P3, and no potential 
being applied at the additional connection P4, Where this 
differs due to ?uctuations in the ground potential. In the case 
of installation of the corresponding Wheel units E1, E2, E3, 
E4 and corresponding connection of the additional connec 
tion to the assigned dc voltage potential, therefore, each 
Wheel unit can autonomously identify Which Wheel position 
FL, FR, RR, RL it is attached at on the motor vehicle and 
correspondingly inform the central control unit 2 of this via 
the assigned motor vehicle bus system for example. 
The quantity of additional connections per Wheel unit is 

preferably matched to the quantity of Wheel units to be 
assigned an identity code. In the case of more than four 
Wheel units, tWo additional connections or pins can be 
provided per Wheel unit for example, With the result that 
further individual identity codes or individual dc voltage 
potentials can be assigned to a speci?c Wheel unit by any 
desired combinations of the various potentials described 
above. 

It is therefore ensured simply and Without major modi? 
cations that the central control unit 2 identi?es at each point 
in time Which Wheel position the currently activated Wheel 
unit is positioned at. 

In this case, the separate Wheel units can be connected to 
the supply lead system in parallel or in series and be suitably 
connected or disconnected according to the ?rst or second 
exemplary embodiment. 

Although the present invention Was described in the 
foregoing on the basis of preferred exemplary embodiments, 
it is not limited to them but can be modi?ed in numerous 
Ways. 
The central control and analysis unit 2 is connected to an 

optical and/or acoustic display unit 10 for example, Which 
displays to the motor vehicle user Which Wheel position the 
received monitoring data of a Wheel unit must be assigned 
to. It is therefore simple for the motor vehicle user to identify 
Which tire should be replaced or repaired Where relevant. 
The connection mode and the assignment mode for an 

individual identity code is preferably automatically con 
nected in the case of the motor vehicle being put into 
operation, so that the assignment of the separate Wheel units 
to speci?c Wheel positions is effected in the operation of the 
motor vehicle. Such a method can be neWly carried out in the 
case of each startup of the motor vehicle for example, Where 
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the separate individual identity codes are stored in a memory 
facility. Should the motor vehicle not remain stationary for 
longer than a predetermined period, then use can preferably 
be made of the stored identity codes and a neW assignment 
and/ or a neW learning process can be avoided, With the result 
that the energy consumption of the energy supply source is 
reduced. 

This application claims the priority, under 35 U.S.C. § 
119, of German patent application No. 10 2004 018 827.0, 
?led Apr. 19, 2004; the entire disclosure of the prior appli 
cation is hereWith incorporated by reference. 

We claim: 
1. A device for ascertaining a Wheel position of Wheels on 

a Wheeled vehicle, the device comprising: 
separate Wheeled-vehicle-side Wheel units each respec 

tively assigned to one of the Wheels for monitoring 
purposes and respectively receiving monitoring data of 
an assigned Wheel; 

a vehicle bus connected to said separate Wheel units; 
a central control and analysis unit connected through said 

vehicle bus to each of said separate Wheel units for an 
exchange of data; and 

a supply lead system connected to and supplying said 
separate Wheel units With energy; 

said central control and analysis unit connecting said 
separate Wheel units successively to said supply lead 
system for an energy supply in a de?ned sequence and 
assigning a neW individual identity code to a respec 
tively connected Wheel unit. 

2. The device according to claim 1, Wherein said separate 
Wheel units are connected to each other in series Within said 
supply lead system. 

3. The device according to claim 1, further comprising 
addressable sWitches, a respective one of said addressable 
sWitches is assigned to each of said separate Wheel units for 
connecting or disconnecting said respective Wheel unit to or 
from said supply lead system. 

4. The device according to claim 3, Wherein said respec 
tive addressable sWitch can be addressed by a preceding one 
of said separate Wheel units and/or said central control and 
analysis unit. 

5. The device according to claim 3, Wherein said separate 
Wheel units can be connected to the supply lead system in 
parallel. 

6. The device according to claim 5, Wherein: 
said supply lead system has an energy supply source; and 
said separate Wheel units can be respectively connected 

and disconnected by said central control and analysis 
unit directly to said energy supply source of said supply 
lead system through said addressable sWitches. 

7. The device according to claim 6, Wherein said supply 
lead system uses a 12 V battery as said energy supply source, 
said battery being one of connected to said central control 
and analysis unit and integrated in said central control and 
analysis unit. 

8. The device according to claim 1, Wherein the monitor 
ing data is selected from the group consisting of tire pres 
sure, tire temperature, a noise pro?le of the tire, and a 
vibration behavior of the tire. 

9. The device according to claim 1, Wherein said separate 
Wheel units are respectively attached in an area of an 
assigned Wheel box of the Wheeled vehicle. 

10. The device according to claim 1, Wherein said vehicle 
bus is a LIN bus or CAN bus. 

11. The device according to claim 1, further comprising an 
optical and/or acoustic display unit connected to said central 
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control and analysis unit and displaying to a motor vehicle 
user Which Wheel position the monitoring data has come 
from. 

12. A method for ascertaining a Wheel position of Wheels 
on a Wheeled vehicle, separate Wheel units each being 
respectively assigned for monitoring purposes to each of the 
Wheels and respectively connected to a central control and 
analysis unit for an exchange of data, Which comprises the 
steps of: 

each time the Wheeled vehicle is put into operation: 

connecting the separate Wheel units in a de?ned 
sequence to a supply lead system for supplying 
energy to the separate Wheel units by the central 
control and analysis unit; and 

assigning a neW, individual identity code to the respec 
tively connected Wheel unit by the central control 
and analysis unit and; and 

identifying each of the separate Wheel units With the 
individual identity code assigned thereto during a cur 
rent operation of the vehicle, ascertaining the Wheel 
position of the Wheels on the Wheeled vehicle in 
accordance With the identity codes assigned to the 
Wheel units, and outputting a signal With the Wheel 
position of at least one Wheel on the Wheeled vehicle. 

13. The method according to claim 12, Which further 
comprises storing neW assigned identity codes in a memory 
unit. 

14. The method according to claim 12, Which further 
comprises connecting the central control and analysis unit to 
an optical and/or acoustic display facility, Which displays to 
a motor vehicle user Which Wheel position monitoring data 
Was received from. 

15. A method for ascertaining a Wheel position of Wheels 
on a Wheeled vehicle, separate Wheel units each being 
respectively assigned for monitoring purposes to each of the 
Wheels and respectively connected to a central control and 
analysis unit for an exchange of data, Which comprises the 
steps of: 

connecting the separate Wheel units in a de?ned sequence 
to a supply lead system for supplying energy to the 
separate Wheel units by the central control and analysis 
unit; and 

assigning a neW, individual identity code to the respec 
tively connected Wheel unit by the central control and 
analysis unit; and 

connecting and disconnecting each of the separate Wheel 
units to the supply lead system separately or in groups; 
and 

identifying the separate Wheel units With the individual 
identity codes assigned thereto, ascertaining the Wheel 
position of the Wheels on the Wheeled vehicle in 
accordance With the identity codes assigned to the 
Wheel units, and outputting a signal With the Wheel 
position of at least one Wheel on the Wheeled vehicle. 

16. The method according to claim 15, Which further 
comprises connecting only the separate Wheel unit Which is 
to carry out a measurement or a transmission of tire moni 
toring data to the supply lead system. 

17. A method for ascertaining a Wheel position of Wheels 
on a Wheeled vehicle, separate Wheel units each being 
respectively assigned for monitoring purposes to each of the 
Wheels and respectively connected to a central control and 
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analysis unit for an exchange of data, Which comprises the controlling a time interval betWeen or an order of con 
steps of; nection operations by the central control and analysis 

_ _ _ unit in dependence on captured monitoring data; and 
Connecnng the Separate Wheel umts In a de?ned Sequence identifying the separate Wheel units With the individual 

to a Supply lead System for Supplying energy to the 5 identity codes assigned thereto, ascertaining the Wheel 
separate Wheel units by the central control and analysis position of the Wheels on the Wheeled vehicle in 
unit; and accordance With the identity codes assigned to the 

Wheel units, and outputting a signal With the Wheel 
assi in a neW, individual identi code to the res ec- _ _ _ 

gn g ty p position of at least one Wheel on the Wheeled vehicle. 
tively connected Wheel unit by the central control and 
analysis unit; and * * * * * 


